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(54) Wireless parking meter 



(57) A wireless parking meter that detects the pres- 
ence of a vehicle in a designated parking space, in- 
structs users on how to pay for parking with a credit, 
debit, or phone card, calculates a parking bill, charges 
the card used for payment, and notifies the owner or op- 
erator of the designated parking space upon any unau- 



thorized parking in the designated parking space. The 
wireless parking meter will not expire as long as the pay- 
ment card remains valid and within its payment limit. The 
wireless parking meter is comprised of a radio transmit- 
ter and receiver, a vehicle detector, a payment acceptor, 
an audio/visual user interface, a processor, and a timer. 
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Description 

Background Of The Invention 

[0001] This invention relates generally to parking me- 
ters. More specifically, this invention relates to an im- 
proved parking meter that accepts payment in several 
forms, including credit cards, such that the number of 
parking tickets issued is reduction. 
[0002] When an individual puts coins into a parking 
meter, he or she is sometimes unable to return to his or 
her car before the allotted time purchased from the park- 
ing meter expires. Typically, a "meter maid" or other em- 
ployee of the municipality that owns and operates the 
parking space and parking meter will have to periodical- 
ly check the meter to determine whether the meter has 
expired. If the time purchased through the meter expires 
while the vehicle is still parked in the parking space, and 
if the "meter maid" becomes aware of that situation, a 
ticket will be issued. 

[0003] Upon returning to a car with a parking ticket on 
it, most individuals get relatively frustrated by having re- 
ceived a parking ticket. Depending upon the circum- 
stances surrounding the issuance of the ticket and the 
attitude of the person receiving the ticket, a municipality 
or corporation may have difficulty collecting the parking 
fine. As such, a parking meter that allows an individual 
to swipe his or her credit card, debit card, phone card, 
or the like, and allows parking fees to accumulate during 
the time the vehicle is parked, while avoiding the need 
to issue and to try to collect parking tickets would benefit 
municipalities and drivers alike. 

Summary Of The Invention 

[0004] It is therefore an object of this invention to pro- 
vide a wireless parking meter capable of accepting pay- 
ment via credit card, debit card, phone card, or the like, 
thereby allowing parking fees to accumulate during the 
time a vehicle is parked, while avoiding the need to issue 
and to try to collect parking tickets. This will benefit both 
individuals, who will receive fewer parking tickets, and 
municipalities who will experience an increase in reve- 
nue from parking fees and a reduction in costs due to 
the issuance, and attempted collection, of fewer parking 
tickets. 

[0005] A wireless parking meter comprises a vehicle 
detector; a processor, a radio transmitter and receiver, 
and a payment acceptor. When a vehicle is detected in 
the parking spot being monitored, the operator of the 
vehicle is provided a certain amount of time within which 
to swipe a payment card or insert money. If the operator 
swipes a payment card, the card reader transfers the 
payment information to the processor which sends that 
information to a payment verification service via the ra- 
dio transmitter. If the chosen payment method is invalid, 
or if no payment actions are taken, a notification mes- 
sage can be sent via the radio transmitter so that the 



owner or operator of the parking space is made aware 
of the unauthorized parking. If valid payment actions 
have been taken, a timer and vehicle detector measure 
how long a vehicle remains parked in the parking space. 

s If currency is used to pay for parking and if the vehicle 
remains in the parking space when the time purchased 
from the meter expires, the owner or operator of the 
parking space is notified of the unauthorized parking. 
For payment by credit, debit, or telephone card, when 

10 the vehicle leaves, the parking fee is calculated and 
charged to the card used by the vehicle operator. 

Brief Description Of The Drawings 

15 [0006] FIG. 1 is a simplified block diagram showing 
wireless parking meters, wireless network components, 
and entities with which a wireless parking meter may 
communicate. 

[0007] FIG. 2 is a simplified block diagram of a wire- 
20 less parking meter according to this invention. 

[0008] FIG. 3 is a simplified block diagram of the ve- 
hicle detector. 

[0009] FIG. 4 is a simplified block diagram of the ve- 
locity detector shown in FIG. 3. 
25 [0010] FIG. 5 is a simplified block diagram of the pre- 
ferred embodiment of the position detector shown in 
FIG. 3. 

[0011] FIG. 6 is a simplified block diagram of the pre- 
ferred embodiment of the size detector shown in FIG. 3. 
30 [0012] FIG. 7 is a simplified block diagram of an alter- 
nate embodiment of the position detector shown in FIG. 
3. 

[0013] FIG. 8 is a simplified block diagram of an alter- 
nate embodiment of the size detector shown in FIG. 3. 
35 [0014] FIG. 9 and FIG. 10 are a simplified flow chart 
showing some of the basic functions performed by the 
wireless parking meter of this invention. 
[0015] FIG. 11 and FIG. 12 are a simplified flow chart 
showing some of the basic functions performed by the 
40 mobile switching center according to an alternative em- 
bodiment of this invention. 

Detailed Description Of The Invention 

45 [0016] FIG. 1 shows wireless parking meters 100-1, 
1 00-2, 1 00-3, and 1 00-4 (collectively referred to as 1 00). 
Vertical ellipses 102 indicates that there a plurality of 
wireless parking meters envisioned as being used in ac- 
cordance with this invention, but are not shown in FIG. 

so 1 . Radio base station 1 04 is coupled to Mobile switching 
center 1 06 through an appropriate transmission line, da- 
ta port, or the like. Mobile switching center 106 is cou- 
pled to billing center 108-1 and billing center 108-2 
through similar media. Vertical ellipses 110 indicates 

S5 that inclusion of additional billing centers are contem- 
plated but are not shown in FIG. 1. Mobile switching 
center 106 is also coupled to credit validation server 112 
and to government or corporate administration facilities 
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114 typically through an appropriate telephone link. As 
will be apparent to those having ordinary skill in the art, 
wireless parking meter 100 is an edge device, similar to 
a cellular telephone or a personal computer, in the pub- 
licly switched telephone network. As such, communica- 
tion between wireless parking meter 100 and billing 
centers 108-1 and 108-2, credit validation server 112, 
and government or corporate administration facilities 
1 1 4 is carried through the network in a transparent fash- 
ion. 

[0017] FIG. 2 is a simplified block diagram of a wire- 
less parking meter 100. Wireless parking meter 100 
comprises: radio transmitter and receiver 200, which in- 
cludes antenna 202; vehicle detector 204; payment ac- 
ceptor 206; audio/visual user interface 208; processor 
210; and timer 212. As will be apparent to those skilled 
in the art, payment acceptor 206 could be a magnetic 
card reader or a conventional coin and/or currency ac- 
ceptor. Similarly, audio/visual user interfaces are well 
known in the prior art and any user interface such as an 
LCD, LED or analog timer visual display and/or a speak- 
er, and the like could be used. Processor 210 could be 
any general purpose processor, digital signal processor, 
microcontroller, or the like. Radio transmitter and receiv- 
er could be any transmit and receive radio waves in any 
known fashion using any known data protocol, many of 
which are well known in the art, without departing from 
the scope of this invention. 

[0018] FIG. 3 is a simplified block diagram of vehicle 
detector 204. Vehicle detector comprises velocity detec- 
tor 300, position detector 302, and size detector 304. 
The presence of a vehicle in a designated area or park- 
ing space is detected measuring velocity, position, and 
size of any object present in the parking space in ques- 
tion. Velocity, position, and size individually are each 
necessary, but not sufficient, conditions by themselves 
for detecting the presence of a vehicle in the designated 
parking space. By combining results from velocity de- 
tector 300, position detector 302, and size detector 304, 
this invention detects a vehicle entering, being present 
in, and leaving a designated parking space as a function 
of velocity, position, and size. 

[0019] FIG. 4 is a simplified block diagram of velocity 
detector 300. Velocity detector 300 comprises coherent 
light source 400, beam splitter 402, reflector 404, pho- 
todetector 406, and signal processor 408. Coherent light 
source 400 emits light beam 410. Beam splitter 402 
splits light beam 410 into two light beams: light beam 
412 directed toward reflector 404 and light beam 414 
directed toward the designated parking space. Light 
beam 416 is light beam 412 reflected by reflector 404. 
Light beam 41 6 is directed toward photodetector 406 by 
reflector 404. 

[0020] If vehicle 41 8 is present in the designated park- 
ing space, vehicle 418 will reflect light beam 414 back 
toward beam splitter 402, as depicted by light beam 420. 
Beam splitter reflects light beam 420 toward photode- 
tector 406, as depicted by light beam 422. If vehicle 41 8 



is moving, light beams 420 and 422 will have slight fre- 
quency shift relative to the frequency of light beams 41 0, 
412, 414, and 416. This frequency shift caused by the 
motion of vehicle 418 is well known in the prior art and 

s is commonly referred to as the Doppler Effect. 

[0021] Photodetector 406 measures either the 
number of beats or the distance between beats of the 
frequency of light beam 416 and the frequency of light 
beam 422. Signal processor 408, which is coupled to 

10 photodetector 406, then calculates the velocity of vehi- 
cle 418, which velocity is proportional to the Doppler 
shift between light beams 422 and 41 6. A condition that 
is necessary, but not sufficient, for detection of a vehicle 
entering, being present in, and leaving the designated 

15 parking space is the detected velocity, if any, being be- 
tween a predetermined minimum value and a predeter- 
mined maximum value. 

[0022] FIG. 5 is a simplified block diagram of the pre- 
ferred embodiment of position detector 302. The pre- 
20 ferred embodiment of position detector 302 comprises 
coherent light source 500, photodetector 502, and sig- 
nal processor 504. After motion is detected by velocity 
detector 300 as described above, the distance from the 
wireless parking meter to vehicle 418 is determined by 
25 position detector 302. Coherent light source 500 emits 
light pulse 506 toward vehicle 418 in the designated 
parking space. The time it takes for light pulse 506 to 
travel from coherent light source 500 to vehicle 41 8 and 
then to photodetector 502 is proportional to distance 
30 traveled by light pulse 506. Therefore, position detector 
302 determines the distance between vehicle 418 and 
position detector 302 by measuring the elapsed time 
from emission of light pulse 506 until light pulse 506 is 
received at photodetector 502. Signal processor 504, 
35 which is coupled to photodetector 502, then calculates 
the distance to vehicle 418, which distance is propor- 
tional to the elapsed time for light pulse 506 to travel 
from coherent light source to photodetector 502. A con- 
dition that is necessary, but not sufficient, for detection 
40 of a vehicle entering, being present in, and leaving the 
designated parking space is that the distance between 
position detector 302 and vehicle 506 is between a pre- 
determined minimum value and a predetermined maxi- 
mum value. 

45 [0023] FIG. 6 is a simplified block diagram of the pre- 
ferred embodiment of size detector 304. The preferred 
embodiment of size detector 304 comprises coherent 
light source 600, photodetector 602, and signal proces- 
sor 604. In a real environment, waves 606-1 , 606-2, and 
50 606-3 are reflected from each part of a vehicle back to 
photodetector 602. Each wave 606-1 , 606-2, and 606-3 
travels a different distance. Although a plurality of light 
waves are used, only three light waves have been de- 
picted in FIG. 6 in order to simplify FIG. 6. 
55 [0024] The size of vehicle 418 is proportional to the 
interval between the arrival of the first reflection 606-1 
and the arrival of the last reflection 606-3. Signal proc- 
essor 604, which is coupled to photodetector 602, then 
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calculates the size of vehicle 418, which size is propor- 
tional to the elapsed time between the arrival of wave 
606-1 and wave 606-3 at photodetector 602. To elimi- 
nate reflections from non-target objects in the environ- 
ment, a profile of the reflected signal measured with no 
vehicle present is subtracted from the reflected profile 
obtained while testing the size of vehicle 418. A condi- 
tion that is necessary, but not sufficient, for detection of 
a vehicle entering, being present in, and leaving the des- 
ignated parking space is that the distance between po- 
sition detector 302 and vehicle 506 is between a prede- 
termined minimum value and a predetermined maxi- 
mum value. 

[0025] FIG. 7 is a simplified block diagram of an alter- 
nate embodiment of position detector 302. The alternate 
embodiment of position detector 302 comprises acous- 
tic wave source 700, acoustic wave detector 702, and 
signal processor 704. The alternate embodiment of po- 
sition detector 302, shown in FIG. 7, operates similarly 
to the preferred embodiment of position detector 302, 
shown in FIG. 5. Whereas the preferred embodiment us- 
es light pulse 506, the alternate embodiment uses 
acoustic wave pulse 706 generated by acoustic wave 
source 700 and detected by acoustic wave detector 702. 
Further, in the alternative embodiment shown in FIG. 7, 
a thermometer (not shown) measures the ambient air 
temperature and signal processor 704 compensates for 
the change in the velocity of acoustic waves as a func- 
tion of the measured ambient air temperature. 
[0026] FIG. 8 is a simplified block diagram of an alter- 
nate embodiment of size detector 304. The alternate 
embodiment of size detector 304 comprises acoustic 
wave source 800, acoustic wave detector 802, and sig- 
nal processor 804. The alternate embodiment of size 
detector 304, shown in FIG. 8, operates similarly to the 
preferred embodiment of size detector 304, shown in 
FIG. 6. Whereas the preferred embodiment uses light 
waves 606-1, 606-2, and 606-3, the alternate embodi- 
ment uses acoustic wave pulses 806-1, 806-2, and 
806-3 generated by acoustic wave source 800 and de- 
tected by acoustic wave detector 802. Further, in the al- 
ternative embodiment shown in FIG. 8, a thermometer 
(not shown) measures the ambient air temperature and 
signal processor 804 compensates for the change in the 
velocity of acoustic waves as a function of the measured 
ambient air temperature. 

[0027] As will be apparent to those skilled in the art, 
although coherent light sources 400, 500, and 600 have 
been assigned separate reference numerals, one or 
more coherent light sources could be used to perform 
the functions described in conjunction with the discus- 
sion of FIGs. 4, 5, and 6. The same is true both for pho- 
todetectors 406, 502, and 602 and for signal processors 
408, 504, 604, 704, and 804. Similarly, although acous- 
tic wave sources 700 and 800, and acoustic wave de- 
tectors 702 and 802 have been assigned separate ref- 
erence numerals, one or more acoustic wave sources 
and one or more acoustic wave detectors could be used 



to perform the functions described in conjunction with 
the discussion of FIGs. 7 and 8. 
[0028] As will be apparent to those skilled in the art, 
vehicle detector 204 could comprise a magnetic anom- 

s aly detector, an optical sensor, a passive identification 
module in a vehicle and an active module to sense the 
presence of the passive identification module in the des- 
ignated parking space, a weight sensor, and other ap- 
propriate means for detecting the presence of a vehicle 

10 in a designated parking space without departing from 
the scope of this invention. Similarly, it will be apparent 
to those skilled in the art that alternatives power sourc- 
es, such as solar power, or a windmill, could be used to 
power wireless parking meters 100 without departing 

is from the scope of this invention. 

[0029] FIG. 9 and FIG. 10 are a simplified flow chart 
showing some of the basic functions performed by the 
wireless parking meter of this invention. Once vehicle 
detector 204 detects the presence of a vehicle in the 

20 designated parking space, as depicted in block 900 in 
FIG. 9, processor 210 determines whether a payment 
card has been submitted within a predetermined timeout 
period, as depicted at 902. FIGs. 9 and 10 illustrate op- 
eration of wireless parking meter 100 assuming pay- 

25 ment is not made using currency. Operation of wireless 
parking meter 1 00 when payment is made using curren- 
cy is discussed below. 

[0030] If no payment card submitted within the prede- 
termined timeout period, a visual/audio warning is dis- 

30 played by audio/visual user interface 208, as depicted 
at 904. After providing the visual/audio warning, proc- 
essor 210 again queries payment acceptor 206 to de- 
termine whether a payment card has been submitted, 
as depicted at 906. If no payment card has been sub- 

35 mitted, then a notification message is sent indicating 
that unauthorized parking is occurring, as depicted at 
908. 

[0031] If a card has been submitted within either of 
the timeouts tested at 902 and 906, then payment infor- 

40 mation is encrypted, as shown at 910, and credit card 
verification services are queried, as shown at 91 2, which 
query is transmitted from wireless parking meter 1 00 via 
radio transmitter and receiver 200 to radio base station 
104. As will be apparent to those of ordinary skill in the 

45 art, encryption may be performed by processor 210 or 
by use of an additional encryptor module, not shown in 
FIG. 2. Radio base station 104 sends the encrypted pay- 
ment information to mobile switching center 1 06, which, 
in turn, sends the information to credit validation server 

50 112. Credit validation server then responds to wireless 
parking meter 1 00 through mobile switching center 1 06, 
radio base station 104 and radio transmitter and receiv- 
er with notification of an available line of credit or that 
the card is not approved for payment. 

55 [0032] If the payment card is not approved, a visual/ 
audio warning is provided, as depicted at 914 and 916. 
The visual/audio warning may also provide instructions 
via audio/visual user interface that a different payment 
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card should be used. If a different card is used for pay- 
ment, the steps previously described for the first card 
are performed, as depicted by 918, 910, 912, and 914. 
If no new payment card is submitted and the vehicle has 
not moved from the designated parking space within a 
predetermined timeout period, then a notification mes- 
sage is sent to the operator and/or owner of the parking 
space to indicate that unauthorized parking is occurring, 
as shown at 91 8, 920, and 908. If no new payment card 
is submitted and the vehicle has moved from the desig- 
nated parking space within a predetermined timeout pe- 
riod, then wireless parking meter 1 00 returns to standby 
mode, as shown at 922, in which it continuously tries to 
detect the presence of a vehicle in the designated park- 
ing space. 

[0033] If the payment card originally used is approved 
by credit validation server 112, an amount that can be 
charged to the payment card is authorized, as shown at 
924. The amount that can be charged can vary during 
different times of the day and on different days of the 
week based on factors such as the maximum allowable 
parking time and the rate at which parking fees are gen- 
erated at various times of the day. 
[0034] If the authorized amount that can be charged 
is above the payment card's available funds, then a vis- 
ual/audio warning is provided and processing proceeds 
in the manner described previously, as shown at 926, 
916, and 918. If the authorized amount that can be 
charged is less than or equal to the payment card's 
available funds, then a visual/audio confirmation is pro- 
vided, as indicated at 1 000 in FIG. 1 0, indicating that the 
payment method selected has been accepted. After pro- 
viding the visual/audio confirmation, timer 212 is initiat- 
ed, as shown at 1002, to keep track of how long a vehicle 
is parked in the designated parking space. 
[0035] After initiating timer 212, processor 210 que- 
ries vehicle detector 204 and timer 212 to determine 
whether the vehicle has left the designated parking 
space or whether the maximum allowable parking time 
has been exceeded, as depicted at 1004 and 1006. 
[0036] If the vehicle leaves the designated parking 
space before the maximum allowable time allowed for 
parking expires, then a parking charge is calculated, 
payment data is again encrypted, the selected payment 
card is charged via the wireless data link previously dis- 
cussed, and wireless parking meter 100 returns to 
standby state, as depicted at 1004, 1006, 1008, 1010, 
and 1012. 

[0037] If the maximum allowable time for parking ex- 
pires before the vehicle departs from the designated 
parking space, payment data is encrypted and credit 
card validation server is queried, as depicted at 1014, 
1016, and 1018. If the amount that can be charged to 
the payment card is less than or equal to the limit of 
available funds as reported by credit validation server 
112, timer 212 is initiated, and processor 210 queries 
vehicle detector 204 and timer 212 to determine when 
the vehicle leaves the designated parking space or 



when the maximum allowable parking time expires, as 
depicted at 1020, 1022, 1004, and 1014. If the amount 
that can be charged to the payment card is greater than 
the limit of available funds as reported by credit valida- 
5 tion server 112, an unauthorized parking notification 
message is sent to the owner or operator of the desig- 
nated parking space, as depicted at 1020 in FIG. 10 and 
at 908 in FIG. 9. 

[0038] An alternative to credit or debit card payment 

10 is payment using a telephone calling card. Because of 
the potentially large number of wireless parking meters 
deployed and the resulting complexity of managing the 
billing, it may be desirable to integrate billing into the 
publicly switched telephone network. This payment op- 

15 tion would allow local exchange carriers to exploit a core 
competency and create new business opportunities. 
Billing control logic and payment records could be main- 
tained at mobile switching center 106. FIGs. 11 and 12 
depict some of the steps performed at mobile switching 

20 center 106 according to this invention. When mobile 
switching center 106 receives a billing message indicat- 
ing network billing from a wireless parking meter 100, 
mobile switching center 106 decrypts the encrypted 
payment data, as shown at 1 1 00, 1 1 02, 1 1 04, and 1 1 06. 

25 |f any other type of message is received from a wireless 
parking meter 100, mobile switching center establishes 
a connection, as depicted at 1108 and 1110, to a billing 
center 108-1 or 108-2, credit validation server 112, or 
government or corporate administration facilities 114, 

30 depending upon the nature of the message received. 
[0039] If the telephone calling card used for payment 
is invalid, an invalid card message is sent to wireless 
parking meter 1 00, as depicted at 1 1 1 2 and 1114. If the 
telephone calling card used for payment is valid, mobile 

35 switching center 106 creates a parking billing record, 
records the time at which parking has begun, and waits 
for the vehicle to depart from the designated parking 
space, as depicted at 1112 and 1116 in FIG. 11 and at 
1200, 1202, and 1204 in FIG. 12. Once the vehicle has 

40 departed from the designated parking space, the time 
at which the vehicle departed is stored in the billing 
record and the billing record is stored, as depicted at 
1206 and 1208. 

[0040] As will be apparent to those skilled in the art, 
45 payment via U.S. currency may be accepted greatly 
simplifying the control logic depicted in FIGs 9 and 10 
by removing all blocks related to encrypting, decrypting, 
and verifying payment card validity and available funds. 
[0041] While a preferred embodiment of this invention 
50 has been described, the scope of this invention is to be 
limited only by the following claims and their equiva- 
lents. 



55 Claims 

1 . A parking meter comprising: 



5 



9 



EP 0 980 055 A1 



10 



a vehicle detector; 

a processor coupled to and responsive to said 
vehicle detector; 

a radio transmitter coupled to and responsive 
to said processor; s 
a radio receiver coupled to and responsive to 
said processor; and 

means for accepting payment coupled to and 
responsive to said processor. 

10 

2. The meter of claim 1 , wherein said vehicle detector 
comprises either: 

a velocity detector; 

a position detector; and 75 

a size detector, or 

a magnetic anomaly detector, or 

means for optically sensing the presence of a 

vehicle, or 

a passive identification module mounted to a 20 
vehicle the presence of which is to be sensed; 
and 

an active detector module to sense the pres- 
ence of said passive identification module, or 
a weight sensor. 25 

3. The meter of claim 2, wherein said velocity detector 
comprises: 

a coherent light source; 30 
a reflector; 

a beam splitter for splitting light waves emitted 
by said coherent light source toward said re- 
flector and toward an area in which the velocity 
of an object will be measured; 35 
a photo detector; and a 
signal processor coupled to and responsive to 
said photodetector. 

4. The meter of claim 2, wherein said position detector 40 
comprises: 

either a coherent light source; 
a photo detector positioned such that a light 
pulse emitted by said coherent light source and 45 
reflected by anything present in a designated 
parking area will be detected by said photo de- 
tector; and 

a signal processor coupled to and responsive 
to said photo detector, or so 
an acoustic wave source; 
an acoustic wave detector positioned such that 
an acoustic wave pulse emitted by said acous- 
tic wave source and reflected by anything 
present in a designated parking area will be de- 55 
tected by said acoustic wave detector; and 
a signal processor coupled to and responsive 
to said acoustic wave detector. 



5. The meter of claim 2, wherein said size detector 
comprises: 

either a coherent light source; 
a photo detector positioned such that a plurality 
of light waves emitted from said coherent light 
source will be reflected by anything present in 
a designated parking area and detected at dif- 
ferent times at said photo detector; and 
a signal processor coupled to and responsive 
to said photo detector, or 
an acoustic wave source; 
an acoustic wave detector positioned such that 
a plurality of acoustic waves emitted from said 
coherent light source will be reflected by any- 
thing present in a designated parking area and 
detected at different times at said acoustic 
wave detector; and 

a signal processor coupled to and responsive 
to said acoustic wave detector. 

6. The meter of claim 1 , wherein said means for ac- 
cepting payment comprises: 

either a magnetic card reader, or 
an encryptor for encrypting payment account 
data to be transmitted by said wireless trans- 
mitter, or 

a currency acceptor. 

7. The meter of claim 1 further comprising: 

a user interface, such as selected from a liquid 
crystal display; an analog timer display, and an 
audio notification, or 
further comprising a solar power source. 

8. A method for metering a parking space comprising 
the steps of: 

automatically detecting the presence of a vehi- 
cle in a designated parking space; 
accepting at least one payment method for 
parking in said designated parking space; 
measuring elapsed time that said vehicle is 
present in said designated parking space; 
detecting said vehicle's departure from said 
designated parking space; 
calculating an appropriate parking fee for said 
vehicle in said designated parking space; and 
sending a notification message upon either 
invalid payment or upon other unauthorized 
parking in said designated parking space. 

9. The method of claim 8, wherein the step of accept- 
ing at least one payment method comprises the 
steps of: 
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providing information regarding available pay- 
ment options for parking in said designated 
parking space; 

encrypting confidential payment information; 
and 

verifying the validity of the payment option se- 
lected. 

1 0. Apparatus for metering a parking space comprising: 



10 



means for automatically detecting the presence 
of a vehicle in a designated parking space; 
means for accepting at least one payment 
method for parking in said designated parking 
space; 15 
means for measuring elapsed time that said ve- 
hicle is present in said designated parking 
space; 

means for detecting said vehicle's departure 
from said designated parking space; 20 
means for calculating an appropriate parking 
fee for said vehicle in said designated parking 
space; 

means for sending a notification message upon 
either invalid payment or upon other unauthor- 25 
ized parking in said designated parking space. 

11. The apparatus of claim 1 0, wherein said means for 
accepting at least one payment method comprises: 

30 

means for providing information regarding 
available payment options for parking in said 
designated parking space; 
means for encrypting confidential payment in- 
formation; and 35 
means for verifying the validity of the payment 
option selected. 
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